APPENDIX.
KINETICS.
(a)   In the case of the Simple Pendulum^ a heavy particle is suspended from a point by a light inextensible string.   If we suppose it to be drawn aside from the vertical position of equilibrium and allowed to fall, it will oscillate in one plane about its lowest position. When the string has an inclination 0 to the vertical, the weight mg of. the particle may be resolved into mg cos 6 which is balanced by the tension of the string, and mg sin 0 in the direction of the tangent to the path. . If / be the length of the string, the distance (along the arc) from the position of equilibrium is 10.
Now.if the angle of oscillation be small (not above 3° or 4° say), the sine and the angle are nearly equal to each other. Hence the acceleration of the motion (which is rigorously g sin 6) may be written g&. Hence we have a case of motion in which the acceleration is proportional to the distance from a point in the path, that is, by § 74^ Simple Harmonic Motion. The square of the angular velocity in the cor-
,.      .    ,          .          acceleration    g       , .         .  ,   . . responding circular motion is -^—;----------— -., and the period of the
harmonic motion is therefore 2TA/-.    In the case of the pendulum,
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the time of an oscillation from side to side of the vertical is usually taken—and is therefore.•>
(b)   Thus the times of vibration of different pendulums are as the square roots of their lengths, for any. arcs of vibration, provided only these be small.
Also the times of vibration of the same pendulum at different places are inversely as the square roots of the apparent force of gravity on a unit mass at these places.
(c)   It was found experimentally by Newton that pendulums of the same length vibrate in equal times at the same place whatever be the material of which their bobs are formed.   This would evidently not be the case unless the weight were in every case proportional to the amount of matter in the"1>ob.lipsoid of rotation may not become an unstable form if the moment of momentum exceed some limit depending on the mass of the fluid. We shall return to this subject in Vol. II.r.as it affords an excellent example of that difficult and delicate question Kinetic Stability, § 300.
